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INTRODUCTION 
Recently, big transportation accidents have occurred successively in our 
country: 
(1) On September 26, 1954, at 10 : 30 p. m., the Toyamaru ( 4, 337 ton) was cap-
sized and sunk by a typhoon on Hakodate bay, about 1440 people being killed. 
(2) On May 11, 1955, at 6: 35 a. m., the Shiunmaru (1, 480 ton) collided with 
another ship in a dense fog and was sunk in the Inland Sea, 168 people being 
killed. 
(3) On October 15, 1956, at 6 : 22 p. m., a train dashed against another from 
behind and was overturned, at Rokken station on the Sangu National Railway 
Line, 40 people being dead, and 9 people seriously injured. 
These three big accidents that took place successively awoke the public 
in Japan to the urgent necessity of preventing transportation accidents. 
Now in our country the occurrence of car accidents is getting more fre-
quent year by year. By way of illustration, we will show the number of 
yearly accidents that happened from 1945 to 1955 in Table I. 
Table 1 
year I number of I coef- ii dead accident ficient II 
1945 8,706 100 3,365 
1946 12,504 144 4,409 
1947 17,778 204 4,565 
1948 21,341 245 3,841 
1949 25,113 288 3,790 
1950 33,212 381 4,202 
1951 41,423 476 4,429 
1952 58,487 672 4,696 
1953 80,019 919 5,544 
1954 93,863 1,078 6,374 








































From this table we can see that the number of accidents increased in 1955 by 
about 10 times asl arge as that of 1945, and that the number of the dead grew 
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by about 2 times as large and that of the injured by about 8 times as large. 
Of various transportation accidents, the one which plays the most im-
portant part is no doubt, the car accident. The Table 2 shows the number 
of cars and of car-accidents and the number of the dead and the injured 
from 1950 to 1955. 
Table 2 
year number of I coef-
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The number of cars increased by about 3 times as large, from after 1950 to 
1955. The number of accidents increased by a little less than 4 times as large. 
The car-accidents occupied 85 % of all the transportation accidents in 1950, 
but 93 % in 1954. 
We can see clearly that from about 90 % to 75 % of them are causedby 
trom psychological causes. In 1954, psychologists talked about this subject and 
decided to study it cooperatively in order to prevent the car-accidents as far as 
possible. They are the members of the Japanese Association of Applied 
Psychology. The representatives of the Associationare Toru, Watanabe (Prof. 
of Nippon University, Tokyo), Yoshikazu, Ohwaki (Prof. of Tohoku University, 
Sendai), Hiromichi, Nakamura (Prof. of Tokyo University), Tuneo, Toyohara 
(Prof. of St. Paul's Univresity, Tokyo), Habuku, Kodama (Prof. fo Japan 
Women's College, Tokyo), Shyoichi Tsuruta (Director of the Laboratory of 
Labour Science, Japan National Railway) and the Tokyo Metropolitan Police 
Office. From July 1956, the cooperative research are assisted financially by 
the Ministry of Education. 
THE EXPERIMENT I 
Ohwaki has taken charge of the aptitude test for drivers. In September 
1954, the members of the laboratory of psychology tested about 100 applicants 
for the driver's certificate at Nagamachi near Sendai through discriminative 
reaction time experiment (the 1st group). 
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In March 1955, we tested about 35 bus drivers and other drivers of 
Kurihara Railway Company at Wakayanagi near Sendai (the 3rd group). 
In March and April 1955, 37 drivers came to the Sendai South Police 
Station to renew the license, and among them were some drivers who had 
caused accidents (the 2nd group). 
The first experiment was carried out on these three groups. The object 
of the 1st experiment is to find the norm value of reaction time for normal 
persons. 
Apparatus and Procedure : 
On the 75 x 70 cm black screen, there are three round windows 3 cm in 
diameter. They are 33 cm distant from each other. The windows are of a 
little higher level than the eyes of the subject. The right window has a red 
light, the middle window a yellow light, and the left window a green light. 
These stimulus lights are given with different frequency: the green light ten 
times, the yellow light 4 times, the red light 2 times. They are presented 
in a random order. Every subject reacts 16 times. The subject sits down 1 M 
distant from the screen. 
At the signal of "Ready", the subject pushes down the electric key with 
his right and left hands and right foot. The right foot shoe is taken off. If 
the red light is given, he must hold up his right foot : if the yellow light is 
presented, his left hand, and if the green light is presented, his right hand. 
The experimenter gives the following instruction. "Would you react 
correctly and as fast as possible?". The reaction time is measured by an 
electric clock with a compact synchronous motor made in Japan, Yamakoshi 
Company, Tokyo). 
THE RESULT OF THE EXPERIMENT I: 
The experimental results are seen from three indexes: (1) Average reac-
tion time (X), (2) Co- efficient of variation from the average (V), (3) Error 
reaction (E). 

























Group 1 Group 2 
n % n % 
13 % 1 2.7 
30 13.0 5 13.5 
32 30.0 20 54.1 
14 32.0 8 21. 6 
8 14.0 3 8.1 
1 8.0 - --
1 1.0 -- -
0 1. 0 - -
1 0.0 - -
- 1.0 - -
Group 3 
n % 
1 1. 8 
6 11.3 
22 41. 5 
9 16.9 
7 13.2 
6 11. 3 
1 1.8 
1 1. 8 
- -
- -
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Distribution of Average reaction time. 
In Table 3, we can see the average reaction time classified in 10 Steps. 
In Figure 1, the curves are distribution curves. These curves are in general 
those ofpositive skewness. Especially the fist and the second group have a 
comparatively large kurtosis. 
The average of reaction time is 52. 3x 10-2sec. in the first group, 54. 2x 
10-2sec. in the 2nd group and 58. 4 x 10-2sec. in the 3rd group. But the most 
high frequency lies on 56. 85 in every group. 
If we regard 83. 93x 10-2sec. as the slowest limit, and cut the slower 
reaction's away, then one person in the 1st group, none person in the second 
group and 1 person in the 3rd group is shut out as disqualified for a driver. 
(II) Coefficient of variation from average. 
This is shown in Table 4 and it's distribution in Figure 2. The distribu-
Table 4 
- I Coefficient 0 Group 1 Group 2 Group 3 ... ~I of Variation ~ 01 
I I I (V) "cl u n % n % n % c,Ul 
~15.0 1 9 9.0 5 13.5 6 11. 3 
15.1~25.0 2 31 31. 0 19 51. 3 23 43.3 
25.1~35.0 3 30 30.0 9 24.3 11 20.8 
35.1~45.0 4 19 19.0 2 5.4 6 11. 3 
45.1~55.0 5 9 9.0 1 2.7 4 7.5 
55.1~65.0 6 1 1.0 0 0.0 2 3.8 
65. 1~75.0 7 1 1.0 1 2.7 1 1.8 
75.1~85.0 8 - - 0 0.0 - --
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Distribution of Co-efficient of variation. 
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tion curves shows remarkable coincidence between the three groups. The ave-
rage coefficient is 29. 4 in the 1st group, 24. 2 in the 2nd group and 27. 9 in the 3 
rd group. As this index shows high coincidence between the three groups, 
it seems to be a reliable index with higher stability. The coefficient of varia-
tion of the average is counted as the following four means. 
V=M/X0 x100 
(III) Error Recation 
Error reactions are shown in Table 5 and their distribution in Figure 3. 
Table 5 
I v Group 1 Group 2 
I 
Group 3 
Error reaction I 8 
I % I I i (fJ n n % n % I I 
0 - 14 14.0 11 29. 7 18 33.9 
1 - 19 19.0 10 27.0 21 39. 7 
2 - 22 22,0 5 13.5 8 15.1 
3 - 16 16.0 5 13.5 5 9.5 
4 - 11 11.0 3 8.1 1 1.8 
5 -- 7 7.0 3 8.1 0 -
6 - 11 11.0 0 0 0 -
7~ - 0 0 0 0 0 -
The average of error reaction is 2. 6 in the 1st group, 1. 7 in the 2nd group 
and 1. 1 in the 3rd group. The distribution curves of the three groups are 
similar to each other. Only that of the 3rd group is somewhat different 
from each other. We may take four error reactions as the low limit and 
regard 5 or more errors as a disqualified person. The number of errors is 
very constant as an index for qualification. 
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Distribution of Error reaction. 
The object of the experiment II is to ascertain whether it is possible to 
discriminate excellent drivers from accident-drivers through this discrimina 
tive reaction experiment. In other words we want to test whether this experi-
ment is applicable as an aptitude test for drivers. 
The apparatus and procedure are of course the same as those of the 1st 
experiment. The accident drivers are 70 drivers in Tokyo, who have caused 
accidents several times. (The 4th group). The excellent drivers are such 
drivers as have caused no accident during the past few years. (The 5th 
group, 85) 
The Result of this Experiment 
(I) The average reaction time of 16 reactions. 
It is shown in Table 6 and its distribution in Figure 4. 
Table 6 
Average 1~~ Accident Driver I_ Exncell~jt Dr:e~ _ Reaction Time • lllO 
I =~x/16 l'"CIU n % I OUJ 
~43.31 1 1 1. 2 3 3.5 
43.32~50.08 2 4 5. 7 9 10.5 
50.09~56.85 3 23 32.8 21 24.7 
56.86~63.62 4 21 30.0 23 27.0 
63.63~70.39 5 10 14.2 11 12.9 
70.40~77.16 6 4 5. 7 9 10.5 
77.17~83.93 7 2 2.8 5 5.8 
83.94~90. 70 8 2 2.8 2 2.3 
90. 71~97.47 9 1 1. 2 1 1. 1 
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The average reaction time of accident drivers is 61. 0 x 10-2 sec., that of ex-
cellent drivers is 61. 6 x 10-2 sec. There is no clear difference between the 
two groups. 
If we reagrd 8300 as the slowest limit of reaction time and cut down the 
slower reaction persons away, then 4 persons of accident drivers as well as 
excellent drivers would be shut out as disqualified for a driver. Therefore, 
it is not proper to discriminate the qualification of driver from this index 
(reaction time) alone. 
(II) Coefficient of Variation from Average. 
The coefficient of them nine steps according to the score is shown in Table 















~ v I- Accident Driver I jJ -~---1 - % __ n _____ %_o __ Excellent Driver 
1 7 10.0 5 5.8 
2 16 22.0 39 45.8 
3 18 25. 7 23 27.0 
4 10 14.2 7 8.2 
5 6 8.5 5 5.8 
6 2 2.8 2 2.3 
7 3 4.2 2 2.3 
8 3 4.2 1 I.I 
9 4 5. 7 1 1.1 
two groups. This difference is significant at . 05 level. This index therefore 
may be regarded as a comparatively reliable norm to discriminate an accidant 
driver from an excellent driver. If we tentatively regard 35 as lower limit 
and one that is more than 35 as unqualified, then 28 persons in the accident 
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Distribution of Co-efficient of variation. 
driver group and 18 persons in the excellent driver group, should be regard-
ed as unqualified. 
(III) Error Reaction. 
Error reaction of the two groups is shown in Table 8 and its distribution 
in Figure 6. 
Table 8 




I % I % rn n n 
0 - 14 20.0 60 70.5 
1 - 11 15.7 16 18.8 
2 - 16 22.8 4 4.7 
3 - 19 27.1 2 2.3 
4 - 5 7.1 2 2.3 
5 - 3 4.2 1 1.1 
6 - 0 0.0 0 0.0 
7 - 1 1.2 0 0.0 
About 71% of the excellent drivers caused no error reaction, whereas the 
accident drivers, who caused no error reaction were only 20% of them. 25% 
of the latter reacted three times errorneously, while only 2 persons of the 
former caused three error reactions. 
If we take 2 errors as the lowest limit for the qualification and regard 
3 or more errors as below the limit, then we find 28 persons of the accident 
drivers and 5 person of excellent drivers to be unqualified. In short, we are 
able to discriminate the 4 and the 5 group through error reaction. 
Discrimination-Reaction Experiment as an Aptitude Test 
<%) 
10 





















' ' ' . 
' \ 
\ 
' ' \ \. __ 
__ 5fh_~(k 0 35) 
( ,vxciU,m.1; ~ ) 




3 LI 5 6 7-
7/,e, 1/.,uJn.,be.,ls '§ &A.at, ~ 
Fig.6 
Distribution of error reaction. 
Table 9 
I 
Group 1 Group 2 
I 
Group 3 
n I % n I % 
n I % ··-~--· 
I 
-·· - -- - - -
1 1.0 - - - -
1 1.0 - -- - -
7 7.0 2 5.4 2 3.8 
11 11.0 8 21. 6 9 16.9 
12 12.0 8 21. 6 10 15.0 
15 15.0 2 5.4 7 13.2 
12 12.0 4 10.8 7 13.2 
7 7.0 3 8.1 4 7.5 
10 10.0 5 13.5 8 15.1 
8 8.0 3 8.1 3 5.7 
6 6.0 0 0.0 2 3.8 
5 5.0 2 5.4 0 0.0 
5 5.0 0 0.0 1 1.8 
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METHOD OF RATING: 
In the above, from each index separately we have compared accident 
drivers with excel!ent drivers. From the comparison it became clear that to 
discriminate the qualification upon only a single index is not proper. Conse-
quently, we try to construct a synthetic score. First, we regard those who 
have from one to 10 points of the order of the synthetic score as showing 
the qualified, and those who have more than 11 points as the unqualified. 
This count from the following result. The highest synthetic score of the 
accident driver group has 4 points in average reaction time, 3 points in coe-
fficient of variation, 3 points in error reaction, the total being 10. On this 





















Order Accident Driver 
of 




4 2 2.9 
5 2 2.9 
6 5 7.2 
7 14 20.2 
8 6 8.7 
9 6 8. 7 
10 8 11. 6 
11 9 13.0 
12 5 7.2 
13 4 5.8 
14~ 8 11.6 
Excellent Driver 
n % 
1 1. 2 
8 9.4 
12 14.1 
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Distribution of total score-order. 
Discrimination-Reaction Experiment as an Aptitnde Test 81 
unqualified. Moreover, if we add to them those who have fallen as unquali-
fied according to the three index separately, then, 29 persons (42%) of the 
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Distribution of total score-order. 
Now, let us try a little different way of rating. If we classify the 
average reaction time into larger groups as shown in Table 11, then the 
difference between the two groups becomes small. If we classify coefficient 
of variation into larger groups as shown in Table 12, then the difference of 
the two groups does not become so clear. If we double the number of the 
error reactions and classify it as shown in Table 13, then the difference is 
Table 11 
Average 1~· Accident driver I Excellent driver reaction <1) ... '"Cl 8 I I I Time o"' n % i n % 
~57.0 1 29 41. 6 33 38. 7 
84.0 2 36 52.8 48 56.3 




Excettent driver Coefficient 0 <1) I Accident driver ...... 
of <1) 0 I 
variation 
'"Cl u 
i I % I % ... (/J n n 0 
~25 1 23 
I 
33.3 44 51. 9 
45 2 29 41. 6 30 35.2 
65 3 7 10.0 7 8.2 
65.1~ 4 10 i 14.2 4 4.7 
clear only in the score zero (no error). 
Now, when we sum up the score of the these three idexes, we can get 
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Table 13 
Error ,~-1 Accident dri0er Excellent driver ...... (1.) 0 
I I reaction 'E fll I n % n % 0 I 
0 0 14 20.3 60 70.6 
1 2 11 15.7 16 18.8 
2 4 16 22.8 4 4.7 
3 6 19 27.1 2 2.3 
4 8 5 7. 1 2 2.3 









% I I % score ... "' n n 0 I 
~4 1 13 19.8 64 75.2 
5 3 9 13.0 10 11. 7 
6 3 6 8. 7 3 3.5 
7 4 5 7.2 0 0 
8 5 8 11.6 2 2.3 
9 6 5 7.2 0 0 
10 7 10 14.2 1 1. 2 
11 8 2 2.9 3 3.5 
12 9 6 8.7 0 0 
13~ 10 5 7.2 2 2.3 
Table 14 and Figure 8. If we tentatively regard those who have 4 to 8 
points as the qualified and those who have 9 and more then 9 points as the 
unqualified, we find 28 persons (about 40%), 6 (7. 2 %) persons of the excel 
lent drivers become the unqualified. 
CONSIDERATION 
From the results we have already mentioned, it is clear that the experi-
ment of discriminative reaction time, may be adopted as one of the aptitude 
tests for drivers. But it is not proper to judge the aptitude only by this 
test. It must be used together with other aptitude as well as clinical test. 
The procedure of rating must be further tested. Expecially, the limit point 
of qualification must be considered again upon more numerous subjects. 60 
% of the accident drivers reacted errorneously on less frequency stimuli, 
that is, red and yellow. About 60 % of the excellent drivers, on the con-
trary, reacted errorneously on a frequent stimulus, that is, green. (See, 
Table 15 and Fig. 10) 
It is not clear from what factor the error reaction occurred. Is it caused 
by the perception of light or by the position of the light, or is it caused by 
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Distribution of total score order 
Table 15 
Accident Driver Excellent Driver 
Stimulus 
Error ] Error J 
reaction n % reaction n % 
G 63 43.2 22 59.4 
y 53 36.3 9 24.3 
R 30 20.5 6 16.3 
arch. It was probably better that the 
distance to the stimulus from the 
subject should be a little more than 
1 M. 
SUMMARY 
We have wanted to get methods 
to check the yearly increase of tran-
sportation accidents as far as possible. 
In Sendai, Tohoku University psy-
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chology institute, we tried to apply the discriminative reaction time experi-
ment as an aptitude test for drivers. In the first experiment, 172 normal 
subjects were tested. In the eecond experiment, we tested a group of 85 
excellent drivers, and a group of 70 accident drivers. 
(I) In the speed of the reaction, there is no remarkable difference between 
the two groups. 
(2) In the coefficient of deviation from average reaction time, there is a signi 
-ficant difference. Through this inde:x:, we can discriminate excellent from 
accident drivers. 
(3) In the number of error reactions, there is a most remarkable difference 
between the two groups. It must be studied, however, about weighting the 
number of errors. 
(4) We have counted the total score by adding the scores of the three in-
dexes. Then, the difference between excellent and accident drivers becomes 
clearer. But the limit of qualification is to be analysed further. 
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RESUME 
Nous avons cherche de trouver une methode de reprimer autant que pos-
sible l'accroissement annuel des accidents de transportation. Dans !'Institute 
psychologique de l'Universite de Tohoku de Sendai, nous avons essaye d'ap-
pliquer !'experimentation de temps de la reaction distinctive comme une des 
epreuves d'apptitude pour les chauffeurs. Dans la premiere experimentation, 
172 sujets normaux ont ete eprouves. Dans la deuxieme, nous avons eprouve 
un groupe de 85 chauffeurs habiles et un groupe de 70 chauffeurs accident-
faiseurs. 
(1) De la vitesse de la reaction, ii n'y a pas de difference remarquable entre 
les deux groupes. 
(2) Du coefficient de deviation du temps de moyenne reaction, ii y a une 
difference significative. Par cet indice, nous pouvons distinguer les habiles 
et les accident-faiseurs. 
(3) Du nombre de la reaction d'erreur, ii ya une plus remarquable difference 
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entre les deux: groupes. II faut etudier, pourtant, le pesage des nombres 
d'erreur. 
( 4) Nous avons fait le compte totale en ajoutant les comptes de trois indices. 
Alors, la difference entre les habiles et les accidentfaiseurs est devenue plus 
claire. Mais la limite de qualification doit etre analisee de plus. 
ZUSAMMENFASSUNG 
Das Verkehrsunglück nimmt jährlich ausserordentlich zu. Um dies mö-
glichst zu verhindern, haben wir das W ahlreaktionsex:periment versucht als 
eine Art Eignungsprüfung für Autoführer. Im Versuch 1. wurden 172 normale 
Versuchsperson geprüft, und im Versuche 2, 85 gute und 70 Unfall-verur-
sachte Autoführer. 
(1) Hinsichtlich der Länge der Reaktionszeit, gibt es kein bemerkenswerten 
Unterschied zwischen zwei Gruppen. 
(2) Hinsichtlich der Abweichungskoeffi.zient aus der durchschnitlicher Rea-
ktionszeit, gibt es einen statistisch bedeutungsvollen Unterschied. Durch 
dieses Merkmal können wir gute Führer von den Unfallverursachten Auto-
führer unterschieden. 
(3) Hinsichtlich der Häufigkeit des Fehler- Reaktion, gibt es den bemerkens-
werten Unterschied zwischen zwei Gruppen. Es ist aber nötig zu bemerken, 
wie der Häufigkeit das Gewicht zu legen. 
( 4) Wir haben die totalen Punktzahl gerechnet, indem man die Punktzahl 
von drei Merkmalen hinzugefügt. Dann wurde die Differenz zwischen guten 
und Unfall-erregenden Autoführern noch klarer. 
